Interaction of a peripheral protein of the erythrocyte membrane, band 4.1, with phosphatidylserine-containing liposomes and erythrocyte inside-out vesicles.
Interactions of band 4.1 with mixed phospholipid membranes [phosphatidylserine (PtdSer), phosphatidylethanolamine, phosphatidylcholine, etc.] and erythrocyte inside-out vesicles were studied. Band 4.1 showed a higher affinity to PtdSer-containing membranes. The amount of binding to PtdSer-containing liposomes was larger than that to PtdSer-lacking liposomes. The amount of binding to inside-out vesicles did not change significantly on a protease treatment of the vesicles. The amount of band 4.1 bound on inside-out vesicles decreased on PtdSer-decarboxylase treatment of the vesicles. Ca2+ acted inhibitory to the binding of band 4.1. Band 4.1 together with PtdSer-containing vesicles but not with PtdSer-lacking vesicles induced gelation of spectrin-actin copolymer solution. Ca2+ inhibited the gelation. Fluorescence energy transfer from PtdSer-containing vesicles to band 4.1 was larger than that from PtdSer-lacking vesicles. Band 4.1 caused a marked release of tempocholine from preloaded PtdSer-containing liposomes but not from PtdSer-lacking liposomes. The release was larger from liposomes containing more PtdSer. Ca2+ was inhibitory to the tempocholine release. We suggest from these results that band 4.1 provides another anchoring site for the cytoskeletal spectrin-actin network to PtdSer domains in the inner layer of erythrocyte membrane. This anchoring may be involved in functional regulation since the interaction causes the membrane permeability change that is dependent on Ca2+.